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Ciliochoroidal detachment following pure The surgical procedure was successful and withoutCASE REPORTsulfur hexaﬂuoride injection in Descemet
stripping automated endothelial keratoplasty
Descemet stripping automated endothelial keratoplasty
(DSAEK) is an effective and safe treatment for Fuchs
dystrophy and pseudophakic corneal edema, among other
ocular conditions.1–3 The most common complication of
this surgical procedure is graft detachment, which may be
effectively resolved in most cases by rebubbling with air or
gas (or both) to reposition the graft.1–3
After endothelial transplantation, the injection of air or
sulfur hexoﬂuoride (SF6) in the anterior chamber has
proven to be effective in ﬁxing the graft to the host
posterior cornea.4 Although the use of air compared with
SF6 has been linked to a slightly higher rate of graft
displacement on postoperative day 1, both methods are
safe and usually free of complications.3,4
A 64-year-old woman with a history of Fuchs endothe-
lial dystrophy, corneal decompensation, and cataract
(Fig. 1A) underwent a triple procedure: phacoemulsiﬁca-
tion, posterior chamber intraocular lens placement, and
DSAEK in the right eye. Axial length was 24.6 mm, and
anterior chamber depth was 3.34 mm. An Nd:YAG laser
iridotomy was performed before the surgery.Fig. 1—A, Fuchs dystrophy: preoperative slit lamp picture of
the right eye. B, Appearance 24 hours after surgery. The graft
is correctly attached to the stroma and well centred, showing
several folds; the anterior chamber is fully occupied by gas.
Note deepening of the anterior chamber.complications. The method used to ﬁx the donor graft
disc at the end of the surgery was an injection of 0.3 mL of
SF6. Our standard technique is to carefully mix 20% in a
large syringe and then inject the solution into the anterior
chamber to support the graft.
On the ﬁrst postoperative day, an intraocular pressure
(IOP) peak of 41 mm Hg was normalized in 24 hours
with oral acetazolamide and topical beta-blockers. The
anterior chamber was very deep and fully occupied by the
SF6 gas (Fig. 1B). However, on the fourth postoperative
day, IOP had fallen to 0 mm Hg. The incisions had been
correctly sealed, and the Seidel test was negative. The
lamellar graft was transparent, showing many endothelial
folds, and yet was properly adhered to the corneal stroma.
Ultrasound-B did not reveal choroidal detachments. At
this point, we checked the operating room record for the
patient, and we noticed that because of a human error,
the concentration of the SF6 gas injected was pure, or
100%, because the supposed standard mixed concen-
tration to obtain a 20% concentration had not been
performed.
Despite treatment with topical and oral corticosteroids,
atropine, rest, and positioning, the patient’s IOP did not
return to normal, and after the ﬁrst postoperative week,
the graft began to detach (Fig. 2A) creating a false anterior
chamber. Anterior-segment optical coherence tomographyFig. 2—A, Initial detachment of the graft from the stroma at
the end of the first postoperative week. B, Anterior segment
optical coherence tomography showing the detached graft
creating a false anterior chamber.
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Fig. 3—A, Ultrasound biomicroscopy of the anterior segment
of the eye. This image shows ciliochoroidal detachment from
the scleral spur and a large space between the endothelial
graft and intraocular lens as a result of a deep anterior
chamber distended by the SF6 gas. B, The ciliochoroidal
detachment causing hypotony shown in more detail by
ultrasound biomicroscopy.
Case Report(AS-OCT) showed complete detachment of the graft in its
central area (Fig. 2B); ultrasound biomicrosopy (UBM)
revealed detachment of the ciliary body from the scleralFig. 4—A, Reattachment of the endothelial graft to the stroma b
to be well attached as shown by optical coherence tomograph
dispersion syndrome caused by compression by the large gas b
ultrasound biomicroscopy.
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(Figs. 3A and 3B).
After graft repositioning by rebubbling with air, the
hypotony resolved over the next 4 weeks. At this stage, the
cornea was transparent, the graft was well adhered to the
stroma without folds (Fig. 4A), the anterior chamber had
recovered its normal depth, the pupil remained centred
and round, the intraocular lens was in the capsular bag,
and the iris had acquired a peripherally radiating atrophied
appearance showing severe transillumination (Fig. 4B).
The OCT showed the graft reattachment (Fig. 4C), and a
ﬁnal UBM conﬁrmed reattachment of the ciliary body to
the sclera (Fig. 4D).
In this report, we presented an uncommon complica-
tion of successful DSAEK surgery. The use of SF6 as a
tamponade agent in DSAEK surgery to help adhere the
donor graft has been reported as a safe technique,
comparable with the use of air.3,4 As far as we know, this
is the ﬁrst reported case of ciliary body detachment after
SF6 pure gas injection into the anterior chamber during
DSAEK. We believe that the mechanism of ciliary body
detachment in our patient could have been the high
pressure produced by the 100% SF6 occupying the whole
anterior chamber. It is known that the maximal expansion
of this gas is produced after 24 to 48 hours, its expansivity
being 2 if the gas is pure.5 However, the safety of 0.25 mL
of SF6 even at 100% concentration has been described in
one case.6 The anterior chamber was not shallow in our
patient, so we think that the volume of 0.3 mL was
adequate.
The initial IOP peak observed was likely attributable to
acute glaucoma provoked by anterior pupillary and
iridotomy block. This was followed by ciliochoroidal
detachment, probably caused by the high pressurey an air bubble. B, One month after surgery, the graft appears
y. C, Slit-lamp transillumination of iris atrophy after pigment
ubble. D, Reattachment of the ciliary body was confirmed by
Case Reportproduced by the gas being the zone of least resistance, so
the angle became separated from the scleral spur. Thus,
severe hypotony would be the outcome of increased
outﬂow of aqueous humor through the uveoscleral route.
This hypotony would have consequently provoked graft
dislocation. Other authors have related hypotony after
DSAEK to previous glaucoma surgery, and hypotony itself
has been linked to a signiﬁcantly increased rate of graft
dislocation.7,8 It is important to note than in the study by
Goshe et al., no instances of postoperative hypotony were
identiﬁed in control eyes (patients without previous glau-
coma surgery).8
Another possible explanation, but certainly uncom-
mon, could be the acetazolamide used to treat the IOP
peak, given a report of profound hypotony and
choroidal detachment related to this medication.9
Another less likely cause of ciliochoroidal detachment
could be transient blockage of aqueous humor production
secondary to ischemia of the ciliary body caused by acute
IOP elevation. However, ciliary body detachment was
conﬁrmed by UBM as the primary cause of the hypotony.
In addition, pigment dispersion syndrome was observed, and
this conﬁrmed the high pressure in the anterior chamber
induced by the SF6 gas causing mechanical trauma through
the iris.
The main causes of ciliochoroidal detachment are
usually trauma or surgery,7,8 mainly glaucoma surgery,
but detachment also has been described after hyperopic
phakic IOL implantation and prophylactic surgical iridec-
tomy.10 Although diagnosis used to be based on gonio-
scopy, an imaging technique, such as UBM, may be
needed.
This unusual complication of graft ﬁxation by SF6 in a
DSAEK procedure highlights the importance of properly
managing the gas concentration in intraocular surgical
procedures.
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